ABSTRACT
INTRODUCTION
Acrylic resin is a material that has been used extensively in denistry, especially as denture base material. 1 Acrylic resins can be divided into 3 types based on the activation of its polymer bonds, which are cold cured, light cured, and heat cured acrylic resins.
2 Most widely used material for denture base is acrylic resin polymethyl methacrylate with the activation type of heat cured, because the heat cured acrylic resin has several advantages such as non-toxic, not irritating, not soluble in oral fluids, good aesthetical aspect, easily manipulated, easily repaired and slightly changed in its dimensional aspect, but the shortfalls of heat cured acrylic resin are the weakness in its resistance and its high permeability. 3, 4 One of the heat cured acrylic resin properties is its high permeability, that is easily absorb water. This fluid absorption process occurs slowly over periods of time, by the mechanism of absorption through water molecules diffusion in accordance to the law of diffusion. 2 Diffusion is the net movement of substances through the gaps. Water molecules penetrate into the acrylic resin and fill gaps between the polymer chains, which led to the dissolution of the acrylic polymer chains, and increases the level of porosity. This is why the acrylic resin has lower hardness compared to metal, and make it easier to get scratched and having abrasion. Acidic content that contacted the resin accelerates the deterioration of chemical structures on the resin surface. This chemical destruction leads to a decrease in the level of surface roughness on the acrylic resin resulting in cracks and material resistance decrease. Micro cracks produced by direct contact with acidic fluids in a certain concentration and intensity level. 5, 6 Surface roughness is a condition where a surface condition of one object is wavy and irregular. 7 The condition of the surface of heat cured acrylic resin denture base material inside the oral cavity will affect plaque buildup that will increase the amount of Candida albicans colony that can cause denture stomatitis. 4, 7 Acid is corrosive on all materials. According to the theory of "corrosive wear," there are combination of degradation, those are chemical degradation and matrix degradation in the form of resin matrix dissolution.
8 Some factors that may affect the level of degradation of the acrylic resin polymer such as chemical bond in the polymer structure, the acidity, the composition of the copolymer and water uptake capability. 8, 9 The absorption of acidic beverages will react chemically with acrylic resin and fill in the pores of acrylic resin. Acrylic resins may be affected by acetic acid, in the form of concentrations increase or high pH that will weaken the bonding of acrylic resin polymers. 2 The acidic state of the oral cavity can be caused by the consumption of acidic beverages. One of the acidic beverages is a soft drink that contains various kinds of acids such as citric acid, phosphoric acid, tartaric acid, and maleic acid. 10, 11 Soft drink is currently becoming the trend of modern society, and the consumption of this beverage continues to increase. It is shown from the sale of soft drinks that has been increased by more than 56% in the last 10 years and is now expected to increase 2-3% per year. 12 In developed countries, this case had happened for long time, with the average of consumption at 12 cans per person per week in 1997. 13 Based on the research done by Dewi 14 , soft drinks (carbonated beverages) were able to increase the roughness of acrylic resin surface. The habit of acidic beverages consumption will damage the acrylic resin denture. 15 The objective of this study was to determined the effect of soft drinks consumption towards the surface roughness of heat cured acrylic resin denture base, due to inadequate data about such topic.
METHODS
The methods used was laboratory experimental research. Research deseign used was Control Group Design. This research was conducted at the Laboratory of the Polytechnic USU Medan and Pharmaceutical Microbiology Laboratory USU on July 2016. The specimen of heat cured acrylic resin shaped plate with the size of 12x12x3 mm, 12 mm of length, 12 mm of width, and 3 mm of thickness. Specimens that were used as a research sample had criteria such as follows, flat surface, not pored and smooth. The number of specimens used were 32 specimens with distribution of 2 groups consisted of 16 specimens, one group immersed in a solution of soft drinks, and the other group was the control group.
Tools and materials used were as follows: wax knife, spirit lamp, plaster knife, lecron carver wax, sonde, cuvette, porcelain pot, spatula and bowl, scales, plastic vials, wrench no.10, pressing tool, vibrator, stove, pots, micromotor, and pH meter; with measuring tools: surface roughness tester, base plate wax, Meliodent ® heat cured acrylic resin, material separation CMS (Could Mold Seal), dental plaster cast, vaseline, plastic cellophane, sand paper no. 800, 1200, 2000, and pumice; also used materials such as follows: soft drinks, aquadest, gloves, and masks.
The specimens were divided into 2 groups: group 1 and group 2. Group 1 was the control group that were soaked in aquadest, whilst the second group was the treatment group that were soaked in soft drink solution. Before the immersion was done, heat cured acrylic resin specimens were soaked in aquadest first for 24 hours at room temperature in order to reduce the residual monomers. 16 Before immersed in a soft drink solution, the solution was first measured the acidity degree (pH). The pH measurements were done with pH meters by dipping the electrodes into the aquadest to obtain a neutral pH first. After a neutral pH (pH 7) was obtained, then pH meter electrodes was dipped into soft drink solution to got the pH value. The measurements were done daily and recorded. 17 Each specimen was put in a plastic vial contained a aquadest and soft drinks solution, with each amounted as much as 20 ml, and stored in an incubator at the temperature of 5°C (for the treatment group). 18 All specimens were immersed for 2 days to simulated the average person soft drink daily consumption habits for 20 minutes in 5 months period of time (20 minutesx150 days= 3000 minutes=50 hours=2.08 days). The immersion media was replaced daily. After immersion, the specimens were rinsed with aquadest and dried.
All specimens were measured using Surface Roughness Tester to determine the roughness values that obtained with accuracy of 0.01 μm to 1 mm. Profilometer radius stylus was 5 μm with a scan length of 2.5 mm. The measurement were performed before and after immersion in a aquadest and soft drinks solution, repeated three times and then counted and recorded the average results. At first, the specimen was placed on a horizontal plane, then the stylus was put from the tip of the specimens that have been marked, and the stylus will move along the surface of the specimen with the speed of 0.5 mm/sec. The roughness measurement were done at 3 point of measurements. The measurement results will be displayed on the screen of the tool.
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RESULTS
This research was conducted at the Laboratory of Mechanical Engineering State Polytechnic of Medan in July 2016. The specimen used in this study was Meliodent ® polymethyl methacrylate acrylic resin that immersed in soft drinks solution under immersion time of 2 days. Then obtained the average value of surface roughness of heat cured acrylic resin before and after immersion in aquadest (control group) and soft drinks (the treatment group). The surface roughness of heat cured acrylic resin was measured using a surface roughness tester. Differences in surface roughness value before and after soaked in distilled water and soft drinks solution were shown in Table 1 . The data then analyzed by using paired t-test. Table 1 . showed the average value of surface roughness of acrylic resin heat cured before and after immersed in aquadest was 0.103 μm and 0.101 μm. The results of analysis using paired t-test showed no significant difference (p < 0.05) between before and after immersion in aquadest. The average value of surface roughness of heat cured acrylic resin before and after immersion in soft drinks solution was 0.077 μm and 0.097 μm. The results of analysis using paired t-test however, showed significant difference (p < 0.05) between before and after immersion in soft drinks solution. Table 2 . showed the increase in the value of surface roughness before and after immersion in soft drinks solution was higher than the value of surface roughness after immersion in aquadest.
DISCUSSION
The objective of this study was to observed the change in the surface roughness of heat cured acrylic resins after immersed in soft drink solution. In this study found an increase in the surface roughness after the immersion. The average value of surface roughness of heat cured acrylic resin before and after immersion in soft drinks solution was 0.077 μm and 0.097 μm ( Table 1 ). The roughness is the characteristic of a corrugated or irregular body surface. 4 However, the value of surface roughness of heat cured acrylic resin should not exceed 0.2 μm, which is the value of the surface roughness of dental materials that acceptable for oral cavity clinically, as supported by the research done by Abuzar et al. 7 The results showed an increase in surface roughness. There were changes of roughness value in the control group, expectedly because of the nature of heat cured acrylic resin which absorbs the liquid. Heat cured acrylic resin has liquid absorption value of 0.69 mg/cm 2 Acrylic resin consists of polymethyl methacrylate that having a polar ester group (COOH). Polar compounds have hydrophilic nature, means easily absorbs fluid. This is supported by Ferracane's research which stated that the material that having an ester group had a hydrophilic property. 19 The absorption of liquid occurs by diffusion. Diffusion is the net movement of a substance through a gap. The water molecules penetrate into the polymethyl methacrylate chain and fill positions between the polymer chains. The presence of water molecules that penetrate the polymer chain causes the polymer to become insulated and separated. The occurrence of this absorption triggers two important effects in the polymerized mass, which causes the polymerized mass undergo an expansion and affects the strength of the polymer chains because it acts as a plasticizer 2 A separated polymer chain will resulting in the formation of a porus. 20 Porous is one of the factors that able to increase the surface roughness. According to research conducted by Hiramatsu et al. 20 stated that the roughest surface of the acrylic resin was the surface of acrylic resin that has the largest number of porous. Porous can also be formed due to the release of residual monomers. The removal of these monomers expectedly cause the formation of porous which can be occupied by water molecules that causes irregular surface. The formation of the irregular surface can causes the increasing value of surface roughness of heat cured acrylic resin. The increases of surface roughness value before and after immersion in soft drinks solution was higher than the value of surface roughness after immersion in aquadest. The results showed significant difference between the roughness values before and after immersion in soft drinks solution. This can caused by two factors, which were the nature of heat cured acrylic resin that easily absorbs fluid and the low pH degree of soft drinks. As mentioned above, the nature of heat cured acrylic resin can lead to an increase in surface roughness. This absorption process also occured in the treatment group. In this study measured the pH degree at every changed of the immersion medium (soft drink solution) that was done daily and obtained the average pH degree of soft drinks which was 3.0. The roughness increase was higher in soft drink solution immersion expectedly caused by acidic content of soft drinks. This was supported by Constantineuscu's research which stated that the roughness of acrylic resin surfaces was increased when immersed in acidic solutions. 7 The lower the acidity degree of a food or beverages, the higher the value of surface roughness of heat cured acrylic resin. This because the food and beverages that having low degree of acidity contain more hydrogen ions (H + ) that causes the gap of the polymer chains of heat cured acrylic resin. More amount of the polymer chain gap will increases the monomer gap and will causes the high level of porosity of the acrylic resin. 2 Acidic content in soft drinks contains more H + ions in its chemical bonds. H + ions will fill gaps between polymer chains in the ester group (COOH) so the H + ions will break the double bonds of C (C=O) that owned by polymethyl methacrylate by filling the gaps among the polymer chains so that the polymer chains will be aparted. This will resulting in unstable polymer chain bonding and chemical structure bond will be damaged. Esters are easily hydrolyzed with acids and formed numerous cracks on acrylic resin specimen. Number of cracks on the surface of heat cured acrylic resin causes surface irregularity and increases the roughness of the surface of the acrylic resin. 2 The research done by Rizky et al. stated that acidic content that had a contact with the acrylic resin will disrupted the acrylic bond of polymer chain that lead to the increase of cracks in acrylic resin plate.
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CONCLUSION
Based on the research results can be concluded there was increases in surface roughness of heat cured acrylic resin after immersion in soft drinks solution compared with immersion in aquadest.
